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However, interest in restoring some of the advantages of individualized testing has never completely disappeared. Turnbull suggested investigations in this direction in 1951 and coined the phrase tailored testing to describe this mode of test administration (Lord, 1980, p. 151) . Possibilities for constructing individualized tests became likely with the advent of item response theory (IRT; Lord, 1952 Lord, , 1980 . In the 1960s, Lord (1970 Lord ( , 1971a began to explore this application of IRT by investigating various item selection strategies borrowed from the bioassay field. Later work by Lord (1977 Lord ( , 1980 and Weiss (1976 Weiss ( , 1978 laid the foundation for the application of adaptive/tailored testing as an alternative to conventional testing.
Adaptive tests are tests in which items are selected to be appropriate for the examinee-the test adapts to the examinee, usually by selecting items of appropriate difficulty. Computerized adaptive testing (CAT) has received increasing attention as a practical alternative to paper-and-pencil tests as the cost of modern computing technology has declined. The Department of Defense has seriously considered using CAT for the Armed Services Vocational Aptitude Battery (CAT-ASVAB; Wainer, Dorans, Flaugher, Green, Mislevy, Steinberg, & Thissen, 1990 ); large testing organizations have implemented CAT [e.g., the Computerized Placement Tests program (College Board, 1990) ]; and certification and licensure organizations are in the process of implementing CAT as a viable alternative to conventional paper-and-pencil tests (Zara, 1990; Zara, Bosma, & Kaplan, 1987) .
The advantages of adaptive testing are well documented (e.g., Wainer et al., 1990, 1. An item may give away the answer to another item, which is described by Wainer & Kiely (1987) as cross-information and also described by Kingsbury & Zara (1991 Lord, 1970 Lord, , 1971a Lord, , 1971b (Ward, 1988) in which there are 10 to 15 item types. The same kind of control is used in the CAT-ASVAB (Segall, 1987) . This type of content control has been called a constrained CAT (c-CAT) by Kingsbury & Zara (1989) .
A major disadvantage of this approach is that it assumes that the item features of interest partition the item pool into mutually exclusive subsets. Given the number of item features that may be of interest to test specialists, the number of mutually exclusive partitions can become very large and the number of items in each partition can become quite small. Moreover, incorporating considerations of overlap and item sets requires further partitioning by overlap group and by set, thereby further enlarging the number of mutually exclusive partitions. Wainer & Kiely (1987) hypothesized that the use of testlets could overcome these problems. They suggested that an adaptive test be constructed from testlets by using the testlet rather than an item as the branching point. They hypothesized that this would enable test specialists to enforce constraints on intrinsic item features, overlap, and item sets in the same manner as is currently done with conventional tests. Kingsbury & Zara (1991) compared the measurement efficiency of the testlet approach to the c-CAT approach. They found that the testlet approach required from 4 to 10 times the test length of the C-CAT approach to achieve the same level of precision. Aside from measurement concerns, the Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ testlet approach rests on the idea that the pool of available items can be easily subdivided into mutually exclusive subsets (testlets), which is also a disadvantage of the C-CAT approach.
A New Methodology The foundation of this new methodology for incorporating expert test development practices in the construction of adaptive tests is the application of a weighted deviations model (WDM) and algorithm for item selection (Swanson & Stocking, 1993) . This WDM and algorithm were developed in the context of conventional test assembly paradigms that have been proposed in the literature over the last 10 years. Typically, these paradigms employ a combination of IRT, computers, and linear programming models to optimize some aspect of the items selected. Examples of other such paradigms include Theunissen (1985) , Van der Linden (1987) , Van der Linden & Boekkooi-Timminga (1989) , and Ackerman (1989) .
The weighted deviations algorithm was developed and investigated in many conventional test construction problems using real item pools (Stocking, Swanson, & Pearlman, 1991 , 1993 Swanson & Stocking (1993) . Swanson & Stocking (1993) (1986, p. 387) suggested that sets of items could be incorporated into a maximum information adaptive testing paradigm by using a set information function, which is the sum of the item information functions for the items comprising that set. This approach is effective if the tests being constructed are made up entirely of item sets and the number of items to be administered from each set is known in advance.
However, a complication occurs in the more general case when the items to be administered from a set of items are not specified in advance. For example, stimulus material is usually pretested with many more items than would be desirable to include in any single test, and the subset of items administered in a particular adaptive test depends on the current estimate of examinee trait level, although the size of the subset may be specified in advance. In this context, the set of information functions for all possible subsets of a set of items must be computed.
The approach taken here is consistent with Theunissen's (1986) (Lord, 1980, Equation 4-9) . This reference set of items was actually an intact conventional paper-and-pencil edition of the parent form, calibrated and placed on the same IRT metric as the item pool.
The optimum (fixed) adaptive test length and the relative weights to be given to each specification to achieve the desired measurement and content goals were unknown at the beginning of this study. The item pool contained 518 verbal items, 197 of which were associated with 51 reading passages, giving a total of 569 elements (items plus stimuli) in the pool. All items had been calibrated on large samples ( > 2,000) from the current testing population using the three-parameter logistic item response model and the computer program LOGIST (Wingersky, 1983 
Results
The results of the simulation were evaluated both conditional on score level and unconditionally. To perform the unconditional evaluations, the item parameters and item responses from a group of over 6,000 examinees who took an edition of the 85-item parent form were used to compute an estimated distribution of true 0 using the method of Mislevy (1984) Stocking (1993) Mislevy (1984) 
